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ABSTRACT 
Paleomagnetic data were obtained from 177 individually 
oriented samples collected from ten sites in the Latest 
Cretaceous Matanuska Formation in south central Alaska. 
Four sites were located north of the Castle Mountain Fault 
(CMF) in Boulder Creek Valley and six sites were located 
south of the CMF in the Matanuska Valley. All samples were 
subjected to progressive thermal demagnetization. The 
characteristic direction for each sample was found using 
principal component and demagnetization plane analysis. 
Magnetization directions determined from sites sampled 
in the Matanuska Valley are interpreted as follows: l)two 
sites carry a VRM acquired in the present-day geomagnetic 
field; 2)three sites carry a secondary, but prefolding 
thermal overprint caused by the intrusion of Eocene aged 
sills; and 3)one site yielded no directional results. 
North of the CMF, the four sites yielded a 
magnetization direction of I=-66.1°, 0=118.1°. This 
direction is very similar to results obtained by Stamatakos 
et al. (1988b) from Paleocene Arkose Ridge sediments also 
located north of the CMF in Boulder Creek. Their mean 
direction of !=66.4°, 0=306.3° passes a fold and reversal 
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test. If primary, the magnetization direction of the 
Matanuska sediments implies a paleolatitudinal anomaly of 
29.7° + 12.1° and a counterclockwise rotation of 42.9° + 
27.8° when compared to the 70 ma pole of Irving and Irving 
(1982) for the North American craton. 
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INTRODUCTION 
In recent years significant paleomagnetic evidence has 
accumulated indicating that southern Alaska is an 
amalgamation of terranes which originated far south of their 
present position with respect to the North American craton 
(Figure 1). Summaries of paleomagnetic data by Coe et al. 
(1985) and by Hillhouse (1987) indicate that the Wrangellian 
and Peninsular terranes reached their present position 
sometime between 65 and 55 Ma. years ago. Outboard of these 
terranes lie the Chugach and Prince William terranes. 
Paleomagnetic results from Kodiak Island {Plumley et al., 
1983) imply that these outboard terranes were south of their 
present position in the Paleocene. This suggests the 
existence of a major Tertiary terrane boundary north of 
Kodiak Island. Since no geological evidence of a post-
Mesozoic collisional boundary exists, the Castle Mountain 
strike-slip fault {CMF) may have served as a terrane 
boundary. 
More recently however, Stamatakos et al. {1988b) 
sampled Paleocene sediments north and south of the CMF and 
found no paleomagnetically discernible offsets present in 
the Matanuska Valley. This implies that the CMF did not 
accommodate significant terrane emplacement in the early 
Tertiary. 
Further results obtained by Stamatakos et al. (1988a) 
from Eocene age sills, which intrude Mesozoic and Tertiary 
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Figure 1. - Regional location Map indicating the major 
Alaskan tectonostratigraphic terranes after 
Jones et al. (1982). 
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sedimentary rocks in the Matanuska Valley, report a 
paleomagnetic pole of 72.9°N, 201.1° (K=15.4). In 
comparison to the Eocene pole for the North American craton 
(Diehl et al. (1983), stamatakos' results imply that the 
intrusives were magnetized at or near their present 
latitudinal position but have experienced a 50° clockwise 
(cw) rotation since their formation. This is in contrast 
with the 40° of Latest Cretaceous counterclockwise (ccw) 
rotation of western and central Alaska reported by Coe et 
al. (1985). 
The purpose of this study is to determine: 1) if 
paleomagnetically discernible displacement occurred along 
the CMF prior to the Tertiary; 2) a late Cretaceous 
paleolatitude for this portion of the Alaskan crust; and 3) 
possible constraints on regional rotations. Therefore we 
conducted a paleomagnetic study of upper Cretaceous 
siltstones which crop out north and south of the CMF. This 
paper presents the results of this study of 177 individually 
oriented samples collected from the Matanuska Formation in 
the Matanuska and Boulder Creek Valleys in south central 
Alaska. 
TECTONIC AND GEOLOGICAL SETTING 
The Castle Mountain Fault (CMF) is one of three intra-
cordilleran strike-slip fault systems for which dextral 
offsets have been suspected or documented. These strike-
5 
slip fault systems approximate small-circle arcs (St. Amand, 
1957) and are concave towards the Pacific Ocean. The two 
fault systems inboard of the CMF fault system, the Denali 
and Tintina Fault systems respectively, have composite post-
late Cretaceous offsets estimated at 900-1000 km 
(Lanphere,1978; Davis et al., 1978; Ewing, 1980). Offsets 
along the CMF are somewhat more elusive. The CMF is only 
one segment of a system of strike-slip faults within the 
Peninsular terrane which include the Bruin Bay Fault, 
Tertiary reactivation of Border Ranges Fault and a complex 
system of Tertiary Faults extending from Upper Cook Inlet to 
the Copper River Basin. To the east of the Copper River 
Basin the fault system becomes obscure. The complexity of 
this fault system has caused much controversy over the 
regional significance of strike-slip movement along the CMF. 
In the study area the CMF forms the northern boundary 
of the east-west trending Matanuska Valley and is located 
within the southern margin of the Peninsular Terrane. 
Cretaceous and Tertiary sediments and volcanic rocks 
deposited in the Cook Inlet Basin flank the CMF in this 
Valley {Kirschner and Lyon, 1973). 
The Cretaceous Matanuska Formation, of prime interest 
in this study, is exposed widely in the Matanuska Valley and 
Nelchina area (Grantz, 1966). The sediments of this 
formation consist of interbedded marine shales, siltstones 
and arkosic sandstones which range in age from Albian to 
6 
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Maestrichtian (Grantz and Jones, 1960). Recognition of the 
Matanuska Formation and early mapping of this unit was 
performed by Martin and Katz (1912). Jones and Grantz 
(1963) divided the Matanuska Formation into six lithologic 
members separated by intraformational unconformities. The 
the oldest three members were determined to range from 
Albian to Turonian in age based on macrofossil evidence 
analyzed by Imlay (1959) and Jones and Grantz (1967). 
Similarly the youngest three members were determined to 
range in age from Campanian to Maestrichtian. 
Stratigraphically the Matanuska Formation unconformably 
overlies Jurassic to Early Cretaceous bedded rocks and is 
unconformably overlain by Paleocene rocks of the Chickaloon 
and Arkose Ridge Formations (Grantz, 1964). The Paleocene 
unconformity is exposed at only one locality north of the 
CMF in Boulder Creek Valley where it is marked by a basal 
conglomerate in the Arkose Ridge Formation. The beds dip 
gently (5°-1s 0 ) above and below the contact suggesting a 
nonconformity at this locality. South of the CMF in the 
Matanuska Valley, Cretaceous rocks dip more steeply (50°-
800) than Paleocene rocks (30°-40°). Although the contact 
has not been observed, a regional angular unconformity has 
been inferred (Grantz, 1964). Other pertinent 
investigations in the Matanuska Valley have been performed 
7 
by Barnes and Payne (1956), Grantz (1960, 1964), Dettermann 
et al. (1974), Pavlis and Bruhn (1981), Fuchs (1980), and 
Silberman and Grantz (1984). 
EXPERIMENTAL METHODS 
Sample Collection and Preparation 
A total of 10 sites were sampled in the Matanuska 
Formation. (Figure 2). Four sites are located north of the 
CMF in Boulder Creek (2 north and 2 south of the Caribou 
Fault) and six sites are located south of the CMF in the 
Matanuska Valley. The age of the sampling sites range from 
Late Campanian and Maestrichtian based on their proximity to 
fossil localities studied by Jones (1963), Grantz (1964) and 
Fuchs (1980). An average of 15 to 20 cores (samples) were 
obtained from each site using a gasoline drill fitted with a 
25 mm diameter diamond-chip coring bit. Only 9 samples were 
obtained from site MB due to intense fracturing of the 
sediments which occurred during drilling. All samples were 
oriented in the field with a magnetic compass. Broken 
samples were mended with waterglass before being packaged 
and shipped to the laboratory. 
In the laboratory, samples were cut into cores 
approximately 25 mm in length and divided into two specimens 
whenever possible. All specimens were cleansed briefly in a 
weak HCl solution and subsequently stored in I-metal 
shielding. 
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- Map of sampling locations in the Matanuska and 
~.Boulder Creek Valleys. The castle Mountain 
Fault and the Caribou Fault are shown with 
their relative fault displacements indicated. 
"U" indicates upthrown side. 
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Instrumentation 
Magnetization measurements were made using a Molspin 
magnetometer enclosed in Helmholtz coils capable of 
measuring magnetizations of 0.1 mA/m. Thermal and 
alternating field (af) demagnetization was accomplished 
using Shoenstedt TSD-1 and GSD-5 demagnetizers respectively. 
The intensity of the ambient fields inside the thermal 
cooling chamber ( <5 nT) and the magnetometer ( <20 nT) was 
routinely monitored. Samples were stored in I-metal shields 
between demagnetization and measurement steps to avoid 
viscous remanent magnetization (VRM) acquisition. 
Data Acquisition 
Samples were magnetically cleaned using thermal 
demagnetization techniques described by Collinson (1983). 
At least 12-15 progressive heating steps were employed. 
Generally this was accomplished in 50° increments to 200°c, 
33° increments to 40o 0 c and thereafter in 25° increments to 
an average of 6oo0 c. If a sample yielded two specimens, the 
latter was used for af demagnetization and rock magnetic 
experiments. Progressive af demagnetization was performed 
in 5 or 10 mT increments to a maximum of 100 mT. 
Magnetic carriers were characterized by anhysteretic 
remanent magnetization (ARM), isothermal remanent 
magnetization (IRM) and VRM experiments. Thirteen specimens 
from 9 samples (from 9 sites) were given an ARM in a peak 
10 
alternating field of lOOmT using the Earth's field as a 
biasing field (0.07 mT). These specimens were subsequently 
af demagnetized in progressive fields up to 100 mT. Five of 
the thirteen specimens were previously thermally 
demagnetized. Seven comparable specimens • were given an IRM 
in a 150 mT field and were similarly af demagnetized. Eight 
specimens were given step-wise IRM's in DC fields up to 500 
mT. Finally, the VRM acquisition coefficient of several 
oriented specimens was measured. 
Data Analysis 
Characteristic directions for each sample were found 
using principal component analysis (Kirschvink, 1980). 
Samples that exhibited more than one component and displayed 
incomplete thermal demagnetization, were subjected to 
demagnetization plane analysis (Kirschvink, 1980). Site and 
formation mean directions were calculated using Fisher 
(1953) statistics. Demagnetization plane data were averaged 
using Bingham statistics as described by Onstott (1980). 
Statistical analysis of the fold test following the 
technique of McFadden and Jones (1981) has been applied to 
the appropriate data. 
11 
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RESULTS 
Magnetic cleaning utilizing thermal demagnetization 
techniques obtained the best results for all specimens 
analyzed. AF demagnetization was limited to rock magnetism 
experiments because it proved ineffective in removing NRM 
intensities in alternating fields higher than 20 mT. In the 
following section the results of these experiments are 
presented. For convenience, they have been separated into 
two categories; 1) sites MA through MD located north of the 
CMF in Boulder Creek Valley and 2) sites ME through MJ 
located south of the CMF in the Matanuska Valley. 
Boulder Creek Data 
The results from sites MA through MD were consistently 
plagued with demagnetization and analysis problems due to 
persistent low temperature (<30o 0 c) overprints and oxidation 
at temperatures above soo 0 c. The latter caused an increase 
in magnetization intensities which did not allow complete 
demagnetization. However, these problems and the large 
disparity between the overprint and suspected primary 
directions enabled a favorable application of 
demagnetization plane (circle) analysis. 
Figure 3 illustrates the demagnetization behavior of a 
typical specimen from Boulder Creek. NRM's ranged from 1 to 
10 mA/m. The orthogonal projection (Figure 3c) illustrates 
the characteristically strong, normal polarity overprint 
12 
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Figure 3. - Thermal demagnetization behavior of a typical 
sample (Ma07). From top: a)normalized intensity 
diagram, b)equal area stereonet projection and 
c)orthogonal projection. 
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present in approximately one fourth of the samples (10/44 
accepted for analysis). A sample's initial magnetic 
intensity (Jo) increased as much as 40% during the removal 
of this low temperature component. The stereonet (Figure 
Jb) shows a great circle path during demagnetization. 
However, the increase in intensity at 550° does not allow a 
characteristic magnetization to be determined. 
Demagnetization circle analysis must be used. 
Table 1-a compares demagnetization plane results 
averaged using Bingham statistics with results obtained from 
a least squares line analysis (Kirschvink, 1980) averaged 
with Fisher statistics. Using these methods we were able to 
obtain results from 44 out of 67 thermally demagnetized 
samples. Six of the 36 samples used in the line analysis 
did not provide corresponding plane directions while eight 
of the 37 samples used in the plane analysis did not provide 
any line data. The directions obtained are not 
statistically different. Furthermore, the Bingham K values 
indicate a symmetrical girdle (Onstott, 1980; Table 1) 
consistent with a Fisher distribution. This suggests that 
the overprint has been effectively removed and has not 
contaminated the line data. 
Table 1-b contains the formation means calculated by 
Fisher and Bingham statistics for line and remagnetization 
data, respectively. Unit weight was given to each site. 
Rotation of the data averaged by Fisher statistics, into 
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TABLE 1 
Results North of Castle Mountain Fault 
la.) Boulder Creek Site Means 
FISHER BINGHAM Sampl. Geog Strat Geog Strat Site NL.T Inc Dec Inc Dec E li Inc Dec Inc Dec 1S1 K2_ 
MA 10/20 -67 106 -65 96 18 11 
-69 88 -65 82 
-8.8 -1.3 MB 6/09 -56 62 -58 79 34 7 -67 68 -67 94 -10.8 
-0.7 
MC 11/15 -73 100 
-62 163 101 11 
-76 121 -58 175 
-21.9 
-1.2 MD 9/20 -63 94 -57 118 23 8 -63 95 -56 120 -43.9 
-1. §_ 
Tot 36/67 37/67 ( 44/67 unique) 
lb.) Boulder Creek - Formation Means (N==4) 
Geographic Stratigraphic Statistic Inc Dec K Inc Dec K 
Fisher 
-66.0 87.7 53 
-64.1 113.0 22 
Bingham 
-§915 9013 -89 -36 
-66.1 118.1 
-51 -7 
Table 1 - a) N/T, Ratio of the number of individually oriented 
samples accepted for analysis verses the total number of 
individually oriented samples thermally demagnetized; K, Fisher 
(1953) precision or Bingham (1964) concentration parameters. 
66% of the samples were accepted for either fisher of bingharn 
analysis: b) Formation statistical comparisons. 
stratigraphic coordinates was accompanied by a decrease in K 
from 53 to 22. Although the scatter increases (Figure 4), 
the data does not significantly fail the fold test (McFadden 
and Jones, 1981). 
Matanuska Valley Data 
Site ME was characterized by very low NRM intensities 
(0.3 mA/m). Thermal demagnetization to 200°c yielded 
magnetic intensities below the noise level of the 
magnetometer and corresponding directional inconsistencies. 
No results were obtained from vector component analysis. 
The total measurable magnetization of samples from 
sites MF and MI is comprised of a single low temperature 
component. Normalized intensity diagrams (Figure 5) 
indicate a unblocking temperature between 150° and 300° c. 
The NRM intensities ranged from 0.4 to 3 mA/m. Upon 
rotation of the site means into stratigraphic coordinates, 
scatter increases (K from 107 to 20); however the data does 
not significantly fail the fold test at the 95% confidence 
level (McFadden and Jones, 1981) (Figure 6 and Table 2). 
Demagnetization of samples from sites MG and MH 
revealed the presence of two components of magnetization 
(Figure 7). The first is unblocked between 150° and 2so 0 c 
and the second is unblocked between 333° and 45o 0 c. NRM 
intensities ranged from 0.7 to 6 rnA/m 
The hornfels sampled at MJ exhibited 
16 
' r 
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w E 
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MAo -67 106 10 18 
MBD -57 62 6 34 
MC6 -73 100 1 1 101 
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Site Inc Dec N K 
MAo -65 96 10 15 
MBo -58 79 6 34 
MC6 
-62 163 1 1 101 
MOO -57 118 9 23 s 
Avg -64 113 4 22 
k2/k1 = 0.42 
I 
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Figure 4. - Equal area stereographic projections of site 
mean directions from Boulder Creek Valley. 
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Present-Day VRM 
w E Geographic Coordinates 
Site Inc Dec N K 
MF• 71 38 8 19 
Ml• 68 7 13 123 
Avg 70 21 2 107 s 
k2/k1 - 0.23 
Figure 6. - Equal area stereographic projection of site 
mean directions from sites MF and MI. Arrows point towards tilt corrected directions. 
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TABLE 2 
South of Castle Mountain Fault 
2a.) Matanuska Valley Site Means 
Geog Strat Site HL'.r Inc Dec Inc Dec K 
Low Temp. MF 7/16 71 39 22 355 12 <350°c MI 13/19 68 7 • 4 346 123 
High Tern. MG 10/18 2 178 66 128 15 >350°c MH 10/17 
-26 56 
-78 180 18 MJ 11/16 50 331 75 90 39 
No Results ME 0/15 ~~ 0/09 
Tot 51/110 
2b.) Matanuska Valley Formation Means 
Geographic Stratigraphic Grou2 roe Dec _.K__ A22 Inc Dec 
-1S ~ 
Low Temp. 70 21 107 10 11 350 25 
!:Ligb TemQ1 ~~ 2~f;i ~ 2l ?a 94 2~ 
Table 2 - a) N/T, see table 1; K, Fisher (1953) precision 
farameter; 46% of the samples were accepted for analysis. 
Intrusive latite dike. b) A95, 95% confidence interval. 
20 
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uncharacteristically high NRM intensities (5.0 to 70 mA/m) 
and linear demagnetization behavior (Figure 8). Igneous 
samples obtained from the dike at this site had NRM 
intensities ranging from 1 to 5 mA/m: however these samples 
lost 50% of their magnetization upon stepwise af 
demagnetization to 8 mT. Neither line or demagnetization 
plane results were obtained from these aamples. 
Mean directions for high temperature components from 
sites MG, MH, and the hornfels from site MJ are shown in 
Figure 9 and listed in Table 2. Assuming a common 
precision, the in-situ site means significantly pass a 
regional tilt test upon rotation into stratigraphic 
coordinates. Step-wise rotation of the site means however, 
indicates a maximum K value of 22 at 112% unfolding. 
Rock Magnetism 
Seven of the eight specimens subjected to IRM 
acquisition reached their saturation isothermal remanent 
magnetizations (SIRM) by lOOmT (Figure 10). The remaining 
specimen, which had been thermally demagnetized, did not 
reach saturation in a peak applied field of 500 mT. 
Saturation remanence intensities for the Boulder Creek 
specimens (1 to 9 A/m) are an order of magnitude higher than 
specimens from Matanuska Valley (0.1 to 0.3 A/m). This is 
consistent with the NRM data. 
Comparison of the af demagnetization behavior of ARM 
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Figure 9. Equal area stereographic projection of site 
mean directions from sites MG, MH and MJ. 
Arrows point towards tilt corrected directions. 
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and SIRM (Figure 11), shows the SIRM magnetization to be 
less stable. Comparison of af demagnetization of the ARM 
acquired by non thermally treated specimens with specimens 
which were thermally demagnetized, indicates a 20 mT higher 
mean destructive field for the latter. 
Experiments indicate that specimens with weak NRM 
intensities (0.2 to 0.6 mA/m) readily acquire a significant 
VRM when exposed to the Earth's magnetic field over 
laboratory time scales. The VRM acquisition rate, which is 
theoretically linear with log time (Tarling, 1983), of two 
specimens is illustrated in Figure 12. Specimen "A" was 
oriented with its NRM direction roughy parallel to the 
Earth's magnetic field while specimen "B" was oriented with 
its NRM direction opposing the field. 
DISCUSSION 
High unblocking temperatures and SIRM acquisition 
experiments indicate the presence magnetite and/or maghemite 
in the non-thermally demagnetized samples. SIRM 
demagnetization is shown to be less stable than ARM 
demagnetization indicating single domain grains (Johnson et 
al., 1975). The IRM acquisition of a previously thermally 
demagnetized sample suggests the presence of hematite since 
the specimen fails to reach saturation in the applied field 
of 500 mT. Thus the increase in sample magnetic intensity 
observed during thermal demagnetization above 500° can be 
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Figure 11. - Normalized intensity plots of specimens from 
sample MD13 showing AF demagnetization of ARM 
and saturation IRM. Specimens (a)and (b) were 
,. initially subjected to thermal and af 
·demagnetization respectively. Specimen (c) was 
untreated before application of a saturation 
IRM in a 150 mT field. 
27 
' 
. t, 
;, 
,, 
i 
•' 
·,, 
. ·,'/ 
12.00 
10.00 
~ 
I 
E 8.00 
<t 
E 
6.00 
~ 
I 
0 
~ 
4.00 
2.00 
0.00 
Fig\lre 12 . 
. •
1 
A 
B 
0 
• 
10 100 1000 10000 
Minutes 
- VRM acquisition rate of two specimens. Specimen 
(a) was oriented with its NRM direction roughly 
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Specimen (b) was oriented with its NRM 
direction opposing the said field. 
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attributed to the formation of hematite by the oxidation of 
magnetite and/or maghemite. 
Low temperature ( <300°) directions obtained from from 
sites MF and MI located south of the CMF in the Matanuska 
Valley are nearly coincident with the present-day field in 
Alaska (Figure 6 and Table 2). Results of VRM acquisition 
experiments show that samples are susceptible to rapid VRM 
acquisition in the Earth's magnetic field. This strongly 
implies that the magnetization directions obtained from 
sites MF and MI are viscous overprints acquired in the 
present-day geomagnetic field. 
High temperature components from sites MG, MH and MJ 
pass the regional tilt test and contain a reversal 
indicating that the magnetization is prefolding in age and 
that secular variation has been time averaged. These sites 
yield a mean magnetization direction of I=78°, 0=94°, which 
is similar to the direction obtained by Stamatakos et 
al.{1988a) from Eocene age plutonic rocks intruded 
concordantly into Paleocene sediments of the Chickaloon 
Formation (I=-75.5°, D=216.2°). The hornfels from site MJ 
had uncharacteristically high NRM intensities and exhibited 
linear demagnetization during thermal treatment (Figure 8). 
Although data could not be obtained from the igneous 
intrusion at this site, demagnetization behavior of the 
hornfels and the high unblocking temperatures of the samples 
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from sites Mg and Mh indicate their magnetization to be a 
thermal overprint caused by Eocene plutonism. 
Comparison of the final directions of the high 
temperature data obtained from sites MG, MH and MJ with the 
North American Eocene reference pole of Diehl et al. (1983) 
(82.s 0 N, 170.4°E) indicate that the samples were magnetized 
at their present latitudinal position (-0.2° + 13.4°) 
latitudinal shift at site) but have experienced significant 
cw rotation (106.2° ± 36.4°). This agrees with the cw 
rotation found by Stamatakos et al. (1988a) in Eocene 
plutonic rocks of the Matanuska Valley, but is larger in 
magnitude. Stamatakos et al. (1988a) explains this anomaly 
using a block rotation model driven by differential movement 
along the Castle Mountain and Border Ranges Fault. 
The Boulder Creek direction (I=-66.1°, 0=118.1°, Table 
lb) in stratigraphic coordinates agrees with results 
obtained by Stamatakos et al. (1988b) from Paleocene Arkose 
Ridge sediments in Boulder Creek. Their direction (I=66.4°, 
0=306.3°), also obtained by demagnetization plane analysis, 
passes the fold and reversal tests. The sites sampled in 
the present study are all of reversed polarity and do not 
significantly pass or fail the fold test. This is partly 
due to the shallow dip of the bedding (5-15°) at these 
sites. Furthermore, the scatter of the site mean data upon 
rotation into stratigraphic coordinates is mainly due to· 
declination dispersion. This is illustrated in Figure 4 and 
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quantified by the Bingham precision parameters listed in 
Table lb. Since two of the sites lie just south of the 
Caribou Fault, the observed declination dispersion may be 
the result of Tertiary movement along this fault which has 
been reported by Fuchs (1980) and Lahr et al. (1984). 
Therefore, if the magnetization directions obtained from the 
Cretaceous sediments are pre-folding in age, the agreement 
in the directions obtained from the Arkose Ridge and 
Matanuska formation suggests that the contact between these 
formations is locally sub-parallel. This is in agreement 
with the geological relationships observed at site MA. 
Comparison of the Boulder Creek site means with the 70 
Ma pole of Irving and Irving (1982) for the North American 
craton infers a paleolatitudinal anomaly (29.7° ± 12.1°) and 
a ccw rotation of 42.9° + 27.8°. The ccw rotations are in 
agreement with those reported for southern Alaska and are 
believed to be the result of compression between North 
America and Asia caused by the opening of the North Atlantic 
(Coe et al., 1985). The paleolatitudinal anomalies; 
however, are inconsistent with most recent models explaining 
the accretion of southern Alaska (Hillhouse, 1987). 
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CONCLUSION 
Analysis of paleomagnetic data from the Latest 
Cretaceous Matanuska Formation sampled in the western 
portion of the Matanuska valley indicate that the rocks 
carry a VRM acquired in the present-day geomagnetic field 
and a prefolding thermal overprint caused by the intrusion 
of Eocene-aged sills. 
Paleomagnetic data obtained from the Matanuska 
Formation north of the Castle Mountain Fault in Boulder 
Creek indicates that the rocks carry a prefolding 
magnetization. Comparison of this direction with the 70 ma 
pole of Irving and Irving (1982) for the North American 
craton suggests a paleolatitudinal anomaly of 29.7° ± 12.1° 
and ccw rotation of 42.9° ± 27.8°. The ccw observed in 
consistent with paleomagnetic data summarized by Coe et al. 
(1985), however, the paleolatitudinal anomaly is 
inconsistent with recent models (Hillhouse, 1987) explaining 
the accretionary history of southern Alaska. 
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